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(54) A tetephone ay^m Integrating a pubOc sMrftched teieplKXie networkp a packet-switched 
network and a call answering system 

(57) The present imention is cfirected to a system 
that allows a subscri)er to taka a telephone cafl over the 
Internet wfien the sUbscnber telephone loie is busy 
servicing a braMser-t)a8ed Internet session without 
reQuiiing that the 8Uk)scrt)er disconnect or tennnate the 
Internet session. The system transfers a telephone cafl 
to a sUbscrt)er telephone Bne that is busy to a ca8 serv* 
tdng piatfonn where the platform determines if tfie 8ut>- 
scrt)& ine is busy due to an interadive Intemet 
sessioa When a session is in progress, ttie piatfonm 
intoms the sUbscnber via a nehvorfc message to the 
subscrtoerlB personal computer iMlved in the session 
tftatacal is waiting. If the sUbscrt)er accepts the caO, 
the pUtkM III digitizes tfie speech of the caller and sends 
it to the computer where it is output to the subscriber. At 
ttie same time, tfie computer digitizes the speech of the 
subscrter and sends 9 to the platform, where it is out- 
put to the caller. The system can also alow the sub- 
scriber to saeen the caler by Bstening to the caBer as a 
message is reconied. The networic session can con* 
tinue during the transfer of the speech or resume after 
the cafl is finished, that is. the session need not be ter- 
minated to tree the telephone ine to carry the caO. 
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Description 

The present invention is cfirected to the field of 
packBt-sMtched network telephony and. more particu- 
tarty. to a system that aRows a network user using a net- s 
work, such as the bttemet, to receive a telephone call 
through a cal answering system whHe intemcting with 
the network without dfeconnecting from the network, 
thereby integrating tocal telephone service with the 
Internet using the cal answering system 

Many people access the htemet from their home 
using a 14.4 or 28 Jraaps modem over theff single resi- 
dential phone ina When a sub6crft>er is using the Inter- 
net they are lying up* their phone Ene, and are 
therefore unable to receive te l e pho ne cals from the is 
putsfic switched telephone network (PSTN). L&thefrGne 
is "busy*. With the advent of ^Enhanced Sennces*, res- 
idential customers can subscribe to Xial Answervig' 
where a subscrtoer can rent a mailxK from a service 
provider and have the local telephone company IcnNaid 20 
busy and ring-no-answer cals to the stisscriberls maa- 
box. Forexainpte, whenasitecrtoerisusingttiefrtter- 
net. and the telephorie ine is busy, the maibooc is used 
to record and save niessages. Wftile this is b^ter than 
givfrig the cafier a busy signal, it requires tat tie sii>- 25 
scrtoer tog off of their onfne service in order to access 
thetr maibcoc to check they have a rrtessaga 

What is needed is a system that afiows the sub- 
scrtoer to receive an indtotion on their PC ttiat a cal is 
waBing.andaDow8lhesub8cribertoan8werthecaland 50 
speak to ttie caSng psstf without dtecomecbng from 
ine netwonc sessp r t 

This a pp ficatto n is related to EP Appficatton Na 
973089105 and US Patents &029.199, 5,193.1 10 and 
5.493.607 all incorporated by r rt erence herefrt 9S 

In accordance wSh one aspect of the present inven- 
tion, a system comprises: 

a packet-Gwitched neNork; 

a computer copied to and conducting a sesskin 40 
with sad network over a telephone ine; 
a telephone system transferring a telephone cal 
away from the telephone ine witti the telephone fine 
is busy; and 

a call servicing system collated to sctid telephone 45 
system and said nebvork. accepting the fransterred 
cap and estabOsfing a commun i ca tto n ink with said 
computer over said network wHh the ink carrying 
the call 

so 

The present invemton prondes a system that allows 
a subscrtoer to take a telephone call or, at ttie sUb- 
scrtoeriB (fiscretton. drect the cal to a malXK. al with- 
out cfeoorviecing from the bttemet 

The present invenlkyi can also provkle a system in ss 
which a telephone sttacriber does not need ntJtiple 
telephone Imes from ttie PSTN to speak tocalfing par- 
ties whie the subscriber uses ttie on^ service. 



ttiereby providuig a signaicant cost saving to ttie sub- 
scriber. 

The present invention provides a system ttiat worts 
wrth hardware ttiat is commonly avaOable and deployed 
today, and ttiat does not reqiire ttie subsaber to obtain 
spedal equipment such as a simultaneous voice and 
data modem 

The present inventton allows a subscrt)er who has 
a system by which they access ttie Internet to use ttiis 
system to answer a telephone cafl. 

The present invention inte^ates the tnteniet wrtti 
call-answering and tocal telephone service. It can also 
alow ttie subscriber to screen cals^ instructing ttie 
system to take a message from%e caller and allow ttie 
8ub6cri)er to isten to tfie message over the network as 
it is recorded. 

The present invention may provide a ^stem ttiat 
wffl record facsimfle messagfes and prvride them to the 
subscriber whIe ttie subscrtoer is involved in a networtc 
session 

A subscriber can in some cases receive a caB over 
ttie networi( even wfien ttie subscriber is not using ttieir 
residenSal telephone ine and is away from home. 

fri some aspects, the present invention performs 
echo cancellation of echoes provktes by PSTN drcurts, 
and does not fransfer speech packets when a party is 
sSent 

The system typically diows a subscriber to tate a 
telephone cal over a packet-switched networtc when ttie 
subscriber tdeptione fine is busy servidng a networic 
s es si on , such as a kbrowser-based Hemet ses sio n , or 
ttie subscriber is away from home and involved in a net- 
work session. The system trvisfers an inooni n g tele- 
phone cal from a subscriber telephone fine that is busy 
(or on which a ring-no*answer occurs) to a call senodng 
ptatforrit The platforni deterriiries i the sukbscriber irie 
is busy due to an frtteractive network sesston or if there 
is no ar6wer tbecause the subscriber is engaged in a 
network s e ss ion at another location. In either case, rf 
such a ses sio n is in progress, the platform informs ttie 
subscriber via a networtc message to ttie subscriber^ 
computer involved in ttie session that a cal is waiing. If 
thesubscriber accepts ttie cal. ttie piattorm digiizes ttie 
speech of ttie caler and sends it to ttie computer where 
it is cutout to ttie sutbscrtoer, and the computer digitizes 
the speech of the sutbscritber and sends rt to ttie platform 
where i is output to ttie caler. If ttie subscriber chooses 
to screen ttie cal. ttie caler is aOowed to record a mes- 
sage and the message is provided to the subscriber 
(MOT ttie rietworf( as the message is recorded. If ttie call 
is a facsimae call, tt« platfomi saves ttie facsimie mes- 
sage and ttie subscriber can refrieve ttie facsimie mes- 
sage over ttie network during ttie networtc sessioa The 
network sessicxi can continue during ttie transfer of the 
speech packets, so ttiat ttie subscriber need not termi- 
nate ttie network session to speak to ttie caler. 

These togettier wrtti ottier aspects and advantages 
which w9l be subsequentty ap p ar ent reskte in the 
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details Of construction and op6ratk)n as nme 
inafter descrft)ed and claimed, reference being had to 
the accompanying drawings fbmvng a part hereof, 
wherein 6ke nunfierals refer to fike parts ttvou(^iout 

5 

Figure 1 depicts an integrated system accoiding to 
the present invention; 

Figure 2 iustrates the components of the platform 
22offigure1; 

Figures 3 and 4 OlustFate the process pertonnedtiy io 
the PC 10 of figure 1; and 
Figures 5 and 6 iluslFBte the process performed fc)y 
the piatform 22 of figure 2. 

The present invention alkws a person using a is 
packet-swilched network, such as the Internet to take a 
telephone call usffig their oonrputer without disconnect* 
ing from the network, lb het> in mderstan^ the 
^iventioa it is useftM to descrft)e the k)asic caO flow of a 
typical end-to-end calL 20 

In a typical sftuatioa a sut)6crt>er uses a PCIO to 
access a packet-switched networi( 12. such as the inter-, 
nm. by requesting that a modem 14 duy tfie access 
nunt>er for an Internet Service Provider (ISP) 16. The 
modem 14 uses a kxspstart analog f ne connected to 2s 
the k)calpub6c switched telephone n^work (PSTN) 18 
to cEal a second modem 20 connected to the ISP 16. 
The PC 10 then uses a Serial Line Intemet Protocol 
(friver (SUP or PPP) to convert Intemet Protocol (IP) 
packets for tr an smis si on overihe modem serial connec- so 
tion between the PC 10 and the ISP 16. The ISP 16 
routes IP packets received trom the sub6cri)er^ PCiO 
to the network 12, and routes pack^ from the network 
12 to the &ub8cri>ens PC 10 via tie modem connecSoa 
Pr^erafaly, the local PSTN 18 and tie ISP 16 are owned 3S 
by the same oonpariy, 80 that the sub6crt)er wa not be 
faced with multiple bSs for the same s^ of inte^ated 
transactkyis, ahhouf^ tie ISP 16 can be that of a oom- 
pariy (fifferertt from the local telephone service provider. 

Once the subscnber is connected to fie network 4o 
12* a software application or process on the sii>- 
scnber^ PC 1 0 registers the IP address of the cfi ent PC 
10 with the platform 22 via the network 12 by sen^ a 
message (a inegisfratkxi* packeO with the P address of 
the PC 10 to the piatform 22. The plattonn 22 storee this 45 
information in ttie sut>scriber databRse associated wQh 
ttiis sitecrixtf. The sutsscrtoer database stores* among 
other items, ttie sitecrtoer^ telephone nunt>er, Le. ttie ' 
nuni)er of the telephone Ene wtme busy, or no-answer, 
cals are to be handtod by the ptatform 22. This tele- so 
phone number is referred to as having been >ovi- 
ekxied' on the platform 22. TTie regi st i aU o n process 
associates the subscnberTs PC IP address with the pro- 
visioned telephone number. Securi^ and encryption 
mec han i sms (such as avaaafaiefromRS/^ arepretera- & 
biy used to ensure that Ihe subscrte's PC 10 is the PC 
registered to control the provisioned telephone rwmber 
(so that Stackers* cannot usurp phone caBs intended for 



other parlies). 

Once the address registration is completed, the 
subscrft)er typically interacts with tie network 12 using 
a conventional interface, such as a browser. WhOe the 
subscrber is on-line with the ISP 16. the subscrbef s 
PSTN phone Ene is busy. At some point, a caing party 
24 wishes to speak to the subscrber. so the caling 
party 24 ^ the telephone number for the subscnber. 
In this situation, a PSTN end Gffice (not shown) forwards 
busy calls intended for the sUbscrtoer^ telephone 
number to the piatform 22 via a nrulti-line hunt grotp 
connection that the piatkxm 22 has with the PSTN 18. 
When the cafl arrivBS. the plalform 22 eoc^mirtes auto- 
matic number ide nfificaB on (ANQ Infor mati on associ- 
ated with the incoming caO (using a SMDI. SS7. ISDN or 
DID protocoQ and compares the cafled party number 
wfth the subscrtoer database to ascertain which sub- 
8crft)er is being caUed or attempted. The platform 22 
ite looks in the subecrtoer database record for the 
cafled subscrber to detenrnine ff an I P address is off- 
renlly associated with the subscribers telephone 
number. Snce the subecrtoer is on-ine and the registra- 
tion process has been oompl^ed, there is an IP 
adtfress a s so ciated wfth the subscriber, so the platform 
22 nitates a conventional TCP/IP session with the soft- 
vmre process ninning on the subscribers PC 10 and 
sends a cal-witing notr fica tion to the process on the 
PC 10. The cfient software running on the 8ub6cri)er6 
PC 10 notiies the subscriber that a cafl has anrived 
using, for example, a pop-ip window, and optkxiaBy 
fflves the subscriber the calng party i nforma tk Ki that 
wassuppGed by the PSTN IStothe platform 22toaUow 
the subscriber to screen cail& 

In the meantime. tt)e caling party 24 is receiving a 
ringteck signal, afthough a cfifferent si^ can be 
played, 80 that the cafling party does not toww that toe 
subscri)er^ f ne is bu^. The device that provides the 
ring-beck signal to the calfing party depends on the type 
of signalng interface that is used to connect the plat- 
form 22 to toe PSTN 18. toe platform is connected as 
*1ine side" equ^nient the end or central office provkfes 
the rtog-beck signal imti the platfonn 22 answers toe 
can. When the ptatkxm has answered toe ca8 or in a 
DID enMronment Omrk skfe"). toe platform provktes 
therinchbacksi^iaL For simpidty of cfiscussion herein 
the descrption simply refers to a ring-back signal betog 
pn^rided to the caller. 

When the subscriber chooses to answer the cal. a 
no tficafi on message (an *accepr caB packet) is sent 
back totoe platform 22 via the networic 12 incficating this 
toct The platform 22 then answers the incoming ctil 
from the caTmg party 24 via toe PSTN 18. At this point, 
toe platfonn 22 digifizes the cctfing pertyls speech sig- 
nal and transmits it via User Datagram Protocol 
(UDP/P) packets to the subscriberis PC 10. The ptat- 
fonrn 22 accepts UDP/IP speech pack^ via the net- 
woricl2 from the subscriber^ PC 10 and plays them to 
the calfing party 24 through the telephone. A sinrdar 
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process occurs at the same time on the subscnber's PC 
10. where eoftware and harchvare on fte eJoscnbett 
PC 10 dighizes cpeech from a PC nicrophane and 
sends the dgrtized speech via UOP/P packets to the 
plattonri 22 and accepts UDP/IP speech packets torn 
the platfcxm 22 and plays them over tfie PC 10 speaker 
to the stibscriber. 

the calEng party hangs up, signrfno in for ma tion is 
Gent via the PSTN 18 to the platfomi 22 incScating this 
fact The piatfonfn 22 then notffies the SGftware ruireng 
on the subscriber^ PGIO via the network 12 that the 
calGng party has disoonnected At this time, call event 
records can be generated on the pldtkMiii 22 for t)jHing 
purposes. 

As an adcftionai feature, the subsofoer can corfig- 
ure the platform 22. via the PC 10 over the network 12. 
to notiiy the subscrfoer of caUs arriving from only parfio* 
Uar citing parties by creating or t^sdatmg a list of num- 
bers and cone spontfn g people maintaffied in the 
subscriber database for the sttecriber for this purpose 
In thte case, the platform 22 eamines tie calfing party 
telephone nuTfoer suppled by the PSTN ia tf thecaO- 
mg part/ telephone number matches a number on the 
fist defined by the sUbscrfoer. ttien the platfonn 22 inith 
atee the cafl as descrbed above. R. however, the calSng 
party nunfoer does not match (or if no ctfng party infor- 
mation was stvplied), then the platform 22 can either 
provide a busy signal back to the caCfng party or the 
platform can imme(Sateiy answer the caB and ttice a 
voice or tecsimOe message, as the platform 22 does 
convertionaMy in a caB answering appication. 

Note that the subserfoer^ telephone line need not 
necessarSy be in use to have cals redvected to the PC 
10. For eoomple. if tie subscriber is away fiom home 
andhasaoces8tott)enttMOrtcl2viaan ISP.tttenihe 
8Ul36crfoer can notify the platform 22 to dff ect cafis via 
the networtc12 to the subscrtoefs PC 10 whefever the 
subscrtoer happens to be at that tima In this case, the 
PSTN 18 must be configured to fonvardeaheralcafls to 
the platfomn 22« V to fooMard rins^m^answer cals to t)e 
piaDorm zz, oaseo on me suDScnoers preferences. 

Fraly. ttie cal to the plattarm 22 need not arrive via 
the PSTN 18 shown in figure 1. hstead. the call ootid 
also have origi na ted via the digHatP network 12. m this 
case, the "originating* platform 26 communicates wdh 
ttie 8ubGcrft)er^ liorne' platform 22 to detemme if the 
sdbecrfoer is currently accepting calls via the PC 10, 
and if so the sutxcrtoerls P address is prwided to the 
originating platform 26 and the originating platform 26 
plays the role of platform 22 in figure 1. The or i gi nating 
platform 26 plays ttie role of the platfonn 22 n this sdu- 
afion t>ecause the caler is connected to that originating 
platform 2a The origi nati n g plattaon 26 could be 
another PC 28. In either case, the platform 22 is no 
fohger irwolved as it is only used to obtain the sub* 
scrtoer^ IP address. The originating platform 26 com* 
municates directly to the PC 10 using toe IP address 
associated with the sutscrtoer on ptetfamn 22, In this sit- 



uation, if the sttecriber declines the call, the originatvig 
platform 26 records a message for the subscriber. The 
originating platfonn 26 then sends the message via the 
network 12 to the subscriber^ "home" platfonn 22. 
5 where it Is stored. 

The PC 10 depicted in figure 1 is preferably a con- 
ventfonal muftimete Pentium™ class person^ compu- 
ter having a fuM^)le( sound card, speakers, a 
mforophone, a modem with preferably a speed of at 

10 least 28Kbps to aOow the sendng and receiving of 
speech data in *YBai-time' and an operating system 
such 85 WtndowsSS"^. The software ni nning on the PC 
for the present invarition is ^picaly ajejiem P^ 
tfon or process that eKecute&^ liairaller wi0i the 

IS brwser. However, the PC 10 could include a conven- 
tional Internet browser, such as Netscape Navigator^ 
or Microsoft Internet Biptorer*. toat aflows TJlugnn' 
appTications to be automaticaay inOiated whie the user 
is brwsing sites on the nelwortc 12 with tfie cSent PC 

20 ap pfication nnwig as a pkig-in. The PC 10 also 
includes a conventfonal Internet telephony/voice pack- 
age, such as TrueSpeech. that peribrms speech si^ 
compres si on and decompres si oa The cfient PC proc- 
ess, as wel as the browser, can be provtoed to the sub^ 

25 ecrtoerviaaftoppydtekordowntoadedviathenetwortc 
12 for storage on the hanj dtek medium of the PC 10 
when the sitecrtoer signs up or registere for service 
overtoe network ia 

The platform 22 preferably has an architecture, as 

so iustraled in figure 2, that is based on the (fistrSxited 
voice maa platfonn described in a& patent 5,029.199. 
The platform 22 includes a control unit (CU) 30 whfoh 
communfoateswito toe PSTN 18 for telephone cal con- 
trol and routing. An inooming cal is roUed through a 

ss digital switch 32 to fonm a connection between an appfi- 
cation processing unit (APU) 34, which performs the call 
proce ss ing of the platform 22, and the PSTN ia The 
cfigilal switch 32 and the routing control by the CU 30 
m not required when ports of the APU 34 are dedh 

40 Gated to the telephony operaScn of the imentfon and a 
central offfoe switch is provided within the PSTN 18 that 
hints for an avaSable truik to the dedfoatad APU 34. 
The digitized speech packets of the caBer 24 can be 
tran^^Mred behveen the APU 34 and a networtc 

45 pro c e ssi ng unit (fff*U) 36 over an internal ethemet 38. 
The system also can include a hifl^ speed 100 Mbps 
ethemet connection 40 drectly between the APU 34 
and r«HJ 36. The NPU 36 is essentiaBy a convertkxial 
IP router, such as avaBafale from Cisco Systems or Bay 

so NetwortG, through which the (figHal speech pacMs are 
routed to toe PC10. &ich of the units 30 and 34 is 
based on a personal cornputer, such as an Intel Per>- 
tium"" 133^166 MHz processor with 32M RAM. 4GB 
minored/^edundant <Ssk drives running the Microsoft 

ss WindmsNT™ operating system and oot|)led together 
by the 10M) ethemet 38. such as found in the 
AooessNP^ system awatlable trom Boston Technology 
inc. The processes of the present invention are typicafiy 
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stored on cfisk drives and loaded into RAM ibr 
as needed The irtte also include appropf^ 
tnnal interface intSi such as voice modules Im 
ml MicrosystenrB tnduding a high speed digital signal 
processor (DSP), necessary to perform the interfece 
function of that particular int. ft is ^ possftile for ttte 
NPU 36 to t>e cortfigured with the voice togic drcutts 
necessary for the NPU 36 to also perform the functions 
of the APU 34. That is. a single processor can handle 
the interface and routing functions. 

Although not shown in figure 2, the APU 34 prefer- 
ably includes echo cancellation technology; such as 9iat 
available from Coherent Commifiications. located on 
the PSTN "Side- of the platlDmi 22 to cancel echoes that 
are produced in the 2-to-4-wffe hybrid circuits of the 
PSTN ia Because of the delay associated with the 
packat-Mitohed networf(12. the echo is noticeable and 
arvx)ying to the subscri)er at PC 10 and is prefer^ 
canoeOed. 

During a Qipkal incoming telephone cal to a plat- 
form, such as platfcxm 22. the CU 30 of the platfenn 
uses the telephone number (fialed by ftecattngpgtyto 
control the Mitch 32 to louto the caB from the incomoig 
trunk to an available voice port of an APU 34 that 
includes a network telephony appfication. The CU 30 
also infonns the parlk:uiar APU 34 assigned thecal that 
the call is anriving on the avanaUe port 

The network telephony appfication of the APU 34 
interacts vwth the caflmg party using a conventional 
process to cause a rin^ng signal to be provided to the 
caler whae the PC 10 is being queried. Whie the rvig. 
ing signal is being pl£^ the APU 34 accesses a sub- 
scri)er database. typicaBy maintatned by the CU 30, to 
obtain the IP address of tie PC 10. tf the subscriber 
database stores no IP address, the APU 34 performs 
conventional operatrans to aflow the caler 24 to leave a 
n>e6sage for the subscriber. 

On the other hand, if the database stores an IP 
address, the IP adcfress is used by the APU 34 to torn) 
a packet tobe sent to the PC 10. The packet includes a 
message or no^fication indicafing that a is wailvig 
as well as «)e ANI in ior i ii ati un of the caler. TNs "cal 
waiting packBt' is provided to the NPU 36. %t(Wch routes 
it to the PC 10. When the PC10 responds wdh a mes- 
sage accepting the can. the APU 34 establishes a vir- 
tual connectkm over the Internet 16 to the PC 10. Once 
the PC 10 has accepted the cal and a connection has 
been estabfished. the APU 34 samples the nconvng. 
speech of the calng party and compresses the speech 
using a conpression proceAffe. such as the tow bit rate 
procedure avaiaUe from DSP Group known as 
TrueSpeech^723 and which is typicaly used tv the 
audto portton during video conferenc in g (See 
www . dsp g xom tor dialed irrf on nati on about tKstech- 
nology). Of course other compression algorithms^ such 
as u-law or A-law (azil) can be used. The APU 34 
then sends speech segment sample UDP packets over 
the internal ethemm 40 through the NPU 36 to the PC 



10. The APU 34 also performs conventio na l cal moni- 
toring operations on the caller's trunk tooMng. for exam- 
ple, for a cSal tone indicating that the caler has hungnip. 

"nie processes dtecussed below with respect to the 
5 present invention are descnl)ed for convenience using 
flow charts that depict the operations as flowing from 
one operatkm to another. However, the processes are 
P<^efw^inpleniented as irtem^Jt driven process 
For emrple. durvig a conversation, the PC 10 digitizes 
10 the speech of1hesubscrft)er and sends ttto the plalform 
22 to be played to the caller, and when the subscrber 
*cficte* on a windOAr button to hang-up. this cfick is 

detected by an imerrupt manager that theaaxecutes the 
^tang-cp process. 

rs The PC 10. as prevkxsty mentioned estabfishes a 
oonnedton 50 to the ISP 16 as depicted ri figure 3. 
Once the connection is estabfished. the PC 10. usffig 
Ihepl^orm IP addlress piP>of the subscrtoer^ home 
platfann 22. transmits S2 amorvine* oonmwd a "hoti- 
so fcation- packet to the platfenn 22 that includes the IP 
address and port nurtber (PCIPPN) of the PC 10. TOs 
occurs in the lolcMnng manner. 

The cfiert PC soflwre or process, which is config- 
ured to execute each time the PCIO starts a networic 
55 sesswn. requests a TCP port fnom the operating sys- 
tem, such as WindowsdS™. The process also requests 
from the operating system the IP address the PC 10. 
It should be noted that this IP address can change for 
aach networic session that the subscriber nvokes. 

^ ^^^^^^^^'^^^^^^ 

entered into the PC 10 by a sign^an process or by the 
aAscri)er, the cfient PC process -tegisters* with the cfi- 
ent ^(stte criberlB)platiomf>2&Theclt^ 
is known by a specific machine nama such as 
« •ianpl2i)06techxom." The cSent process uses the 
Domon Name Servtoe (DNS) of the ISP 16 to translate 
tie machaie name of the ptatform 22 to as IP ad±6ss. 
The dtent process then connects (via TCP/IP) to the IP 
address returned by DNS, at a parficular TCP port 
40 rumber (Phi). The port nunter is -hard coded- to refer 
to a particutar service or appfication and in this case the 
senm may be caOed *lntenn^ Call Waiting Registra- 
tion Senrice* using the IP address and port nunter 
(PIPPN) of the platfonn. Fbr example, the littp- service 
« fe fty dfe teUt) at TCP port "80.* After connecting to the 
Pj^onn 22. the cfient process sends a packet to the 
plationiiTWs paek^ includes the foBowing in iom iaU on: 
tie sitecribens telephone number, the ap propr iate 
security code for aithentic at ion of the subscrtoer, the IP 
so address of the PC 10. and the TCP port nunt)er(PN) 
t^tte PC operafing system provided to the cfient 
process. The platform stores Ms JP address and port 
nurrber (PCIPPfl) in the subscrtoer^ database record 
(see 102 of fi^n 5) using the subscrber^ telephcne 
55 number. 

TThe PC 10 then 'returns!" to the nomial browser 
process where the subscrte uses the browser to 
access various sdes on the tntemet through the ISP 16. 
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During this period, each time an IP pack^ anives, it is 
routed 54 to the a p pr o p riate process t>ased on the IP 
address and port nurrber (PCIPPN). When the packet 
is not a 'calkwaitihg- packet (or a TCP comecT 
packBt).lhe packet IS provided to the browser process $ 
and the browser process continues 56. When the user 
has finished broMStng and a (Ssoonnect interrupt is 
detected, the PC 10 sends an *ofNine* co minan d 
packet to the pfatform 22 that incbjdes the PCPPN. 
%vhich causes the platform 22 to delete the PCrPPN w 
from the subscribensdatabase record (see 126 of figure 
4). 

When the packet is a TCP oonnecT packet f^ 
the platform 22 the dient PC process responds with a 
TCPaocept'packetThedientprocessthenwaasfora is 
*cal!wartinQ* packet 

When the packet is the *cafl iMaiting' packet iwhi^ 
includes the UDP port number (UPN) of the platform, 
the client PC process of the present invention receives 
thepackBtand*))ops-up''G2awindowonthePClOthat 20 
inform the subscriber that a call is waiting and provides 
informatfon. such as the caS^ 0) of the caler. elc If the 
caBer^ name and D are in a caOer database on the PC 
10. the cafler^ name can also be displayed. The win- 
dcMf preferably includes a Ixitton that aDows the sub- 2s 
scrfoertoaooeftt or reject (dedine) the call Ihe window 
also preferably includes a button that aBows the sub- 
scrfoor to "screen* the call. 

If the user selects the idedine' option, the PCIO 
sends 66 a *decfine* command or notaication packet to so 
the platform 22 (APU 34), which then performs a con- 
ventional ring-no-answer process that aflows the cafler 
to record a message (see 1 10 of figure 5). 

If the subscriber accepts 62 the calL the PC 10 
obtains a UOP port number (UPN) from the operatirig ss 
system, sends 68 an "aooepr command pack^ to tf)e 
PIPUPN of platform 22 (APU 34) that Ihdudes the UDP 
port number, so that the APU 34 can respond wOh 
speech peck^ to the PCIPUPN. The PC then begins 
70 (figjtizing the speech of the siAiscrfoer. sencfing 4o 
speech packets to the platform 22 using the PIPUPN as 
a destination address, accepting speech packets of the 
caflens speech irom the platform 22 addressed to the 
PCIPUPN and pl^ those packets to the subscrfoer. 

H the subsGnl)er selects 80 the iBcreen'oplfon (see 45 
figure 4), the PC 10 sends 82 a "ta'een* command 
packet to the plattarm 22 at the PIPUPN. The APU 34 of 
platform 22 immetfately tiegins reoordng and saving a 
message as though the subscrfoer had dedmed the 
cafl. The APU 34 also copies the speech segmentSi ere- so 
ates speech packets from the ocpy, and fransmits the 
packets to the PC 10 using the PCIPUPN as the desti- 
nation addresa The PC 10 performs 34 the receive and 
play operaSons of the talking phase previously dis- 
cussed, thus aBowing the sUbscrfoer to listen to the 55 
message as it is recorded, but without the caBer know- 
ing that the message is being heard by the sUbsorfoer 
as it is being recorded. The record and transmit opera- 



tfons of the talk phase are not performed by the PC 10. 
resulting in no speech packets being sent l>y the PC 10 
to the platform 22. In this process the APU 34 stores 
speech segments on the message storage (fisk at the 
same time that the segments are transmitted to the PC 
10. The subscriber can Esten to the message tong 
enough to choose whether to accept the cafl. The sub- 
scriber can then dedne the call, whfoh wtQ continue the 
reoofcfing but cfisconned the can being transfenod to 
the PC 10. Altemativety. the sii)6crfoer can accept 64 
the can and the operatiorg (70) previously dfecussed 
that estabGsh the t)i-direc6onal cormectfon and aflow 
two way speech padots to be transmitted are per- 
formed, the recording process ig..tenrri^ed and the 
recorded message is (Sscarded. 

DtFing a period of UDP packet exchange between 
the PC 10 and plattonn 22. each side sends each UDP 
packet wSh a monotonicaBy increasing pad^ 
sequence number. The receiving side discards any 
pa dce t that arrives with a sequence number that is less 
than or equal to the packet sequence number of the 

packet that is currently playing (or has aimpi^ play- 
ing). 

The platfoan 22 and PC 10 also preferably perform 
a seence detection operafion and do not send speech 
packets when tfie parties are not speaMng. thereby con- 
serving network resources. In this situatfoa the other 
side does not receive speech packets during a sflent 
perfod and Iplays* sBenoe to the party The sfience 
detection operafion preferably has a very short stlence- 
to-energy detecfion threshold perfod (<5ms) to insure 
that aO the speech of tf)e parties is captu-ed and there is 
etfle or no speech craping. The operation preferably has 
a relafively tong energy^o^aenoe detection threshold 
period ^^OOms). By meeting these criteria, computing 
resources are not wastod flpping back and forth 
between energy/tilenoa. 

Diring the period (70) xtf speech packet exchange 
(see figtre 3). the networtc session can be stopped by 
the user, can be put in a wait state by the user or can 
continue using fw mulfiivocessing capabilHies of 
Windms96~, whfoh is depicted by the bi-cfirectional 
dashed Ene between the browser 56 and tafic 70 steps. 
That in a session cor«nuafion situation, the net- 
work session is updating^sencSng a page to the PC 10. 
the session can continue mnning in a main window of 
the PClOwhie the caller and the subscriber talk, mthis 
situation, to fadftate the processing of the speech, the 
speech di^titafion and transmission operations of the 
PC 10 are prefeTEibly given a higher prfority than the net- 
wortc sessfon processina and the pro cessin g of the 
Speech pad«ets received by the PC 10 is preferably 
given a higher priordy than the processing of the net- 
wortc session packets. To allow the session to continue 
whie the caBer and tfie subscriber are tabong. prefera- 
bly a h^ speed networtc connectfon using a 56Kbps 
modem or an ISDN line is used. H is also possSafe to pri- 
oritize processing and reserve bandwktth by using 
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some of the more recently p roposed I P prctoools, such 
asRSVP. 

If the PC 10 determmes that a hang*t^ 72 (see fig- 
ure 3) has been initiated, tsy receiving a 'Ttang^ 
mand packet twi the plattDnn 22 a the user activates s 
a hang-up txitton in the windM. the PC 10 stops 74 dig- 
itizing the subscribers speech, stops transmctting 
speech packets to the platform 22 and stops playing 
speech packets received from the platform 22. The PC 
10 then sends 76 an "acknowledge' or cfisconnect com- io 
mand packet to the platform 22 and resumes the brows- 
ing process 56. 

In the platlbnn 22, as depicted in figure Si when an 
*on-fne* packet is received 100. the IP address 
(PCtPPri) is stored 102 in the subGaa>ens database is 
record, and the piattorm awaits a caO arrival 104 from 
the cafier 24. When a eal is transferred to the platform 
22 fay the central office switch of the PSTN 18. and the 
APU 34 answeis the cal, a ringing signal is played 106 
to the cafler. and me APU 34 eoanwies 108 the sub- so 
scriber database record to determine there is an 
POPPN (IP address and TCP port number) stored for 
the subscrtoer. If not a conventional ring-no-answer 
process is performed 110 by the APU 34 to alow the 
cafler to leave a message for the sitecnber. ss 

If a PCIPPN isavaB^efor the subscrte. the APU 
34 starts a timer and sends a TCP oonnecT packet to 
the PaPP^i When a aocepr packet anwes from 
the PC. the APU 34 of the platform 22 then sends 1 1 2 a 
'callwaztingrpacketCinTCPfomiat)tottiePClOusmg 3o 
the PCIPPN. The cal wading packtt inctodes the IP 
sOsbBGS and the UDP port number (PiPUPhO of the 
app li ca ti on or process servicing the caBer 24. 

if after a short interval a response is not received 
from the PC 10 to the TCP connect* packet the plat- x 
form 22 can send another TCP connecT packet and 
continue to send them several more timesw after sev- 
eral such tr ansm issions, there is no connect accept 
(TCP accepr) response from ttie cient PC process, 
then the platfiorm 22 (APU 34) assumes that the sub- 4o 
scrtoer has disconnected trom the nttwork and the plat- 
form 22 removes the PCIPPN from ttie subscrtoer 
database. The can is then processed llOoonventtoncdIy 
ta fx example, take a message 

After the TCP connect the platform 22 (APU 34) is 4$ 
then essertialy waiting 1 14 for an •accepr. idecene- or 
'screen" command pack^ If the 'accepT (or Iscreei-) 
packet does not arrive within the predetemined time- 
out perfod or if a Idecfine' packet is received, the APU 
34 performs the ring-no-ansNver process 110 as i a so 
'decfne* command packet had been received (and the 
PCIPPN is not del^. 

Since the subscnber PC can be involved in a com- 
pite intensive communicatkxi with the ISP 16, it is pos- 
sUe for the platform 22 to use a TCP connect faSure & 
counter to count the nurrber of faaues and only delete 
the PCIPPN when the number of futures exceeds some 
predefined vahia 



When an *accepr packet is received, the APU 34 
begins il6(Seefi9tfeS)^gHinngthespeechof the 
caller, provi^ the speech se^nent packets with the 
PC»>UPN to ttie NPU 36. whfoh routes the speech 
packets to the PC 10. At the same time, the NPU 36 
begins accepting subscrtoer speech packets from the 
PC 10 indufinglhe PIPUPN and providing (routing) the 
speech packets to the APU 34. which plays tfie dKJitized 
speech of the subscrtoer to the cafler 24. When a hang- 
up is initiated 1 18, such as by the cadler hanging up or 
the platkxm 22 reoeivmg a ^fisconnecT command 
pack^ the APU 34 stops 120 digitizing the callers 
speech segments, stops supplying the packets to the 
NPU 36 and stops converting subscnber'speech seg- 
ments into speech output to the caller. The platform 22, 
in the case of a icSsoonnecr command from the f^: 1 0, 
sends 122 an lacfoiowledgernent* notffication to the PC 
10 and. in the case of a hangrup by the cafler. sends a 
' disc onnecr command to the PC ia 

As prevfously dtecussed. if a "toeerf command 
packet is received, the APU 34 (see ngure 6) records 
and stores a message using the conventfortal message 
recording process and also sends 132 the speech seg- 
ments in p^kBts to tfie PC10 for playing to the sub- ' 
scriber. an ^accepT command is received 114 whfle 
the cafl screening process is being perfonned. the APU 
34 switches to the talk process 116 prevfously dis- 
cussed. 

Once the exchange of speech packets has been 
cfiscontinued, the platform 22 waits for anther call 
anival 1 04 or for the arrival 1 24 (See figure 5) of an 'off - 
fine* command packet When the lofHine* command, 
which mdudes the PCIPPN. anives. the APU 34 
accesses the subscriber database in the CU 32 and 
deletos l26then^woricadcfress of ttie subscriber. 

Onoocasfonttwcalermaynotbeapersonbutmay 
be a rnachine, such as a tacsimae machine. When ttie 
caflisafacsimBe cel. after the subscriber has deckted 
to accept the call and the APU 34 begte <Sgftizing ttie 
input signal, ttie caflmonao rin g process of ttie APU 34 
recognizes ttnt ttie signal is a facsimie TdoT tone 
(CNG). The APU 34 causes ttie DSP ttierein toswdch to 
ttte function of a facsimae modera The APU 34 also 
no tTi e s ihe subscriber at PC 10 ttiat ttie calls a facslm- 
fle cal eM drops ttie network call b^ween ttie platform 
22 and ttie PC 10 by sending an appropriate Viscon- 
necr packet The APU 34 oonfinues to receive ttie fac- 
simie signal and stores it as a facsimie message in a 
unified maibOK as descrtoed in US. ap p fi catfon serial 
number 08^43.793. After ttie message has been 
stored, ttie sitecriber can access ttie message over ttie 
netwQrtc12 and r^rieve it whae remaining connected to 
ttie ISP 16. As an altemafive. ttie APU 34 can cflgitize 
ttie facsimile one page at a time and ttie pages can be 
tansmitled as *htmr pages over networicl2 to ttie PC 
10 bRMTser usHig ttie PCIPPN of ttie browser, and ttie 
subscrfoer can ttien choose to dteplay, save or print ttie 
page& 
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The present invention has been descri>ed with 
respect to eGtabOshcng a telephone call over a packet- 
switched networK such as the Internet, however. S is 
possaale lor the can to t>ees ta bfi sh ed over other types of 
packBt-switched networts. such as an intranet The 5 
invention could also t>e implenriented using the types of 
modems that allow sinuftaneous data and voice trans- 
missions over the same telephone Dna The Invention 
can also l>e used with the emer\^ standards Oncorpo- 
rated herein by reference) being developed for the frner- w 
net such as H^. K245 and T120 that allow the cafl 
to be a videophone caO and allow can conferencing, and 
with emerging protocols fin oorpo rate d by reference 
herein), such as RSVP which aBows the reservation of 
resources for a destred level of service quafity. and RTP 15 
and RTCP. which enhance the ftneGness and synchro- 
nization of the packeta 

The present invention has been descrt>ed with 
recpect to ttie APU 34 receiving a cal and playing a 
ringing signal tothecalerwhae1heAPU34queriesthe 20 
subscrter. It is also possUa when the platfomi 22 
receives ANI signafing. that the APU 34 perfoms the 
lookHp and queries the subscriber before an sweri n g 
the caa. thereby alowing the end office to provide the 
ringsig signal to the caler. 25 

The present irwenfion has also been described with 
respect to using the microphone and speaker of a con- 
ventional niAi-fnedtt avi^i^ However, ft is p^ 
to substitute a telephone handset far the mi cr ophone 
eondspeaker. 30 

Claims 

1. A system, comprising: 

56 

a pack^^switched network; 
a conrputer cotpled to and conducting a ses- 
sion with said network over a telephone ine; 
a telephone ^^stem transferring a telephone 
call away from the telephone ine when the tal- 40 
ephone fine is bu^ and 
a caO servicing system ooi|)led to said tele- 
phone system end said nrtiNorK accepting the 
transferred cal and e stab li sh ing a co mm u n i ca - 
tion fink with said conputer (Mr said rietwork 4S 
with ttie fink carrying the call 

2. A system as recited in daiml.wtierein ttie fink is a 
voice coTTYnurticafion fink estatsKshed during ttie 
sessioa 50 

3w A system as redted in daim 1 or daim 2. whereoi 
said cafi servicing system stores a message of the 
cafler when the oonputer decfines to estabfish the 
fink, 55 

4. A ^rstem as redted in any of ttie preceding daims. 
wherein said conputer sends a network address of 



sakJ computer to said system wtien the session is 
oiitiated. 

5* A system as redted in any of the preceding daims, 
wherein the call is a single (firection cafi from the 
call servidng system to the conputer. 

6. A system as redted in any of the prececfing daims. 
wherein said cafl servkang system perfonns echo 
cancefiation. 

7. A system as redted in any of the precedmg dams, 
wherein said conputer and sakJ ca| senrang sys- 
tem perform sdence detection arid do not send 
cpeech packets when sflence 6 detected. 

3. AsystCTtconpris in g: 

an fcitemet network; 

a computer coipled to and conducting a 
browsing session wQh said networic over a tele- 
phonefine; 

a telephone system transferring a telephone, 
call amy from the telephone fine when tfie tel- ' 
ephone frie is busy; and 
a cal senridng system coupled to said tele- 
phone system and said network aocefA'ng ttte 
tran^en-ed cal, informing said computer that 
the call is waiting, estabfishing a voice convnu- 
nicatfan packet-ewftched link with said compu- 
ter (Mer said network using the telephone fine 
with the fink carrying speech of the cafl when 
the waitkig cal is accepted by said computer. 
tt)e voice communicafion fink t>eing estabfished 
(ftffing the sessfaa said cal servicing system 
storingamessageof the caBer when said com- 
puter dedkies to estabish the fink, said compu- 
ter sentfng a network address of said 
oonputer to said cal servicing system when 
the session is initiated, the networi( address 
being used to estabish the fink and tie session 
continung orer the telephone fine during the 

^ cafl over the fink. 

'/ 

9* A system, comprising: 

a pad«Bt-Gwftched neiwortc 
a oonputer ooipled to and conducSng a ses- 
sion with sakl network; 

a telephone system translening a telephone 
cafl away from a telephone fine when a caled 
telephone of the telephone fine does not 
answer and 

a cal servicsig system coupled to said tele- 
phone system and said network accepting the 
transferred call and estabfishing aoommunica- 
tion fink with said computer over said network 
with the link carrying the telephone call. 
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10. A method, oofipnsinQ: 

detecting that a telephone fine of a conputer 

user is busy in an Internet session; 

estatiishtno a oomnunication Ink to the conv 5 
puter over the Internet and 

conducting a telephone cafi over the comnrunl- 
calion linkdurvig the session. 



11« A method, conrpristng: 

conducting a telephone caU through a oompu* 
ter involved in a packet-switched network ses- 
skm during the session. 

12. A method as recfted in daim 11. wherein the tele- 
phone call and the session are carried tjy a same 
telephone fine between the oonputer and the net- 
wortc 

13. A method as recited in claim 12, further convrising 
multitasking the session and the cafl with the call 
having a higher prkxify. 

14. A method as recited in claim 13, turtfier c omp'i sing 
assigning caO packets a higher prk)rity than sesskxi 



10 



IS 



and 

a call servicing system oo^sked to the tele- 
phone system and the network aooepting the 
transferred call and estabfishmg a communica- 
tion ink with sati conputer over the network 
with the fink canrying the call. 

13- A call servicing system coupled to a packet- 
switched network, a telephone system transferrkig 
a telephone cafl away from a telephone line when 
the telephone fine is busy and a computer coupled 
to and conducting a eesston with the network over 
the telephone fine, said caB senAdng system 
accepting the transferred call «nd Sabfistmg a 
oommunicatkm Grdc with the computer over the net- 
wrk with the Imk canrying the caO. 



20 



40 



15. A method, comprising: 

storing a network address of a computer when 
the conputer initiates a network session; 
detecting that a telephone line to the oonputer 
isbusy: 

detemMng that the sesskin is in progres s 

when ttie address is stored; 

estEriafishing a communication fink wtth the 

conputer using the address during the ses- 

sion;and 

conducfingatelephonecaB over the fink during 
the session. 

16* A method, corvprising: 



detecting an anrival of a telephone caiwttito a 4s 
oonputer is busy in an tntemet sesskxi; 
estabfishing a communication Onk to the com- 
puter over tlie Internet; arxS 
conducfing the telephone cafl over the commu- 
nication fink during the sesskin. 50 

17. A system coupled to a packet^witched network 
and a telephone system tr ansf ening a telephone 
cafl away from the telephone fine when the tele- 
phone fine is busy, said system oonprising: 55 

a computer ootpled to and conducting a ses- 
sion with the network a telephone fine; 



IS- A computer, corrprisffig: . . 

a modem connectable to a packet-switched 
network; 

a sound mt capable of inputffig and outputing 
speech signals to a user; and 
a bnawser capable of conc&jcting a telephone 
cafl mer a packet-switched network dUring a 
netmrk browsing session using said modem 
and said sound unit 

20. A oonputer program embocfied on a conputer 
readable mecfium and compri sin g a process for 
conducting a telephone caB through the conputer 
involved in a packet-switched network session dur- 
ing the sessioa 
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